This research was undertaken from March 2006 to October 2006. The main aim of this research was to analysis the grazing system and seasonal pasture use in the selected VDCs of Upper Mustang. Ground truthing data of the two VDCs were collected to identify the seasonal pasture type and units. The pasture units were delineated in Topographic map by observing the pastures from vantage points. Key informants were consulted at field for this pupose. In addition, focal group discussion and interviews were taken with the village elite, herders and grazers for assessing grazing rights and use patterns. The result of this study reveals that the pastures lying in political boundary of one VDC are not necessarily being used by the same VDC. People have been practicing the traditional use right irrespective of the political boundary. On the basis of seasonal use, 7 different seasonal pasture types have been identified in the pastures used by Chhoser VDC and 6 different seasonal pasture types in Chuksang VDC. Livestock compositions in the two VDCs are different. The density of livestock in Chhosher VDC is 35.74 per sq. km. whereas it is only 15.69 per sq km. in Chhuksang VDC. The grazing system and the use of resources are also different in these two pastures.
Introduction
Upper Mustang has its own significance in terms of socio-cultural biological and geomorphologic diversity. Economically the people of Mustang rely on agro-pastoral system. However, agricultural production has been limited due to lack of sufficient water for irrigation and harsh climatic conditions (Kunwar, 2003) . Animal husbandry is one of the main sources of earning livelihood. Grazing land comprises of 55.65% (Pokharel, 2006b ). The average number of animals reared in 2002 in Upper Mustang was 36,503 (MIS, 2002) . Cattle, yaks, dzos, sheep, goats, horses, mules and donkey are reared. Goat and sheep trading from China is also a common practice among the local population. The pastures available in the area are the only feeding source for the animals. So it is very important to make plans for the rational use of the rangeland so that sustainable use of the resources can be achieved. Indigenous rangeland management activities are practiced in Upper Mustang like rotational grazing, levying of fines for herders caught grazing outside their designated village grazing areas. But the traditional management system alone is not adequate to produce more forage in overgrazed and overpopulated rangeland (Thapa, 1990) . Researchers have identified that overstocking (overgrazing) in the rangelands is the main factor causing deterioration of rangelands (Miller, 1996; Schaller and Gu, 1994; Wang et al., 2002) . In Our Nature (2006)4:29-41 addition, in case of Upper Mustang, uprooting of shrubs of Caragana and Lonicera spp. instigated the degradation of the rangeland. According to Pokharel (2006) , uprooting is practiced in 47.62% of the area and dung collection in 38.26% of the total area of pastures. Craig (1996) also stated that the traditional livestock management system in Upper Mustang tends to fall out side the carrying capacity concept. But till date no systematic study has been conducted to find out the exact area covered by the pastures of Upper Mustang. Unless the exact area covered by the pasture land is sorted out, accurate carrying capacity cannot be determined. Therefore, it is essential to conduct systematic research before proposing any interventions in the name of progress (Goldstein and Beall, 1990) . The categorization of the rangelands based on seasonal use and grazing pressure in the study area provides essential base line information for developing future management strategy. The main aim of this paper is to analyse the seasonal pasture use and grazing rights of the two VDCs in Upper Mustang. This type of research has not been reported elsewhere and is a part of boarder research on pasture mapping in Upper Mustang.
Study Area
The present study was conducted in the two selected VDCs (Chhuksang and Chhosher VDCs) of Upper Mustang (Figure 1 ). Chhuksang VDC lies between 28 47'51.11"-29 02'37.81"N and 83 32'53.24"-84 03'6.57" E whereas Chhosher VDC lies between 29 04'33.07"-29 18'3.18"Nand 83 57'39.83"-84 12'10.60"E in Mustang district. Chhuksang VDC receives more precipitation compared to Chhosher VDC in terms of rainfall. The climate of the area is cold, desiccated by strong winds and high solar radiation. The climate is sub-alpine, and has a maximum temperature of 18°C in July and a minimum of -12°C, in January. The whole area remains under snow for 4 -5 months from November to March. Total annual rainfall is less than 200 mm and more than half of the total precipitation occurs as snow during the winter months (Chetri and Gurung, 2004) .
Materials and methods
The pasture units (patches of pasture with specific name given by locals) used by the VDCs were identified by observing from the vantage points and the corresponding boundaries were delineated in the Topographic map published by the survey department of HMG, Nepal in 2001. Local names of the units based on key informant's information were recorded. The information so obtained was cross checked with reference to 3-D model of the VDC prepared by the project. Map of the pasture units was prepared using the GIS softwares; Cartalinx, Arc view 3.2 and Arc GIS. The boundary of the pasture units delineated on topographic map in the field was digitized on screen using digitized topographic map of the area from secondary source in Arc view 3.2. It was then imported in Cartalinx and the map was edited and finalized. Again by exporting it to Arc view 3.2 and Arc GIS, the attributes of each of the pasture units gathered in field were joined and area calculation was done. Area calculation of the pasture units was done following the political boundary and the use right of the VDCs. Information regarding the pasture rights and use patterns were collected through focal group discussion and key informants.
Results and discussion

Traditional Grazing System
People in Upper Mustang have been practicing their own traditional rotational grazing practices. Each VDC has their own system and a set of rules and rights for the use of pastures that has been set already from last few generations. Mukhiya system still prevails in the area. Mukhiya is known as Dhongba in local language. The role and responsibility of the Dhongba is being defined within the set of rules provided by their forefathers. The tenure of the Dhongba is generally of one year and recruited according to rank, based on seniority in the village. Mukhiya has the rights in leveying taxes for grazing in the pastures. Depending on the livestock types, taxes vary and the herders/owners have to pay on monthly or annual basis. Rotational grazing rules exist in all the VDCs. However they are not strictly followed in some VDCs by the villagers. But such rules are strictly followed by the nomads. Nomadism is an age old practice existing in the high altitude pastures of Upper Mustang. Presently 9 families of nomads are residing in the area. Total population is 44 with an average household size of 5. They move to different pastures in different seasons: summer, autumn, winter and spring. Nomads do not need to pay any tax to the VDC for using the rangeland but they are not allowed to use winter pasture (Pokharel 2006a) . Their livestock freely roam in the pastures without any herders and are monitored at least once in a month. Herders who use the pasture of other VDC without any permission from the Dhongba of the concerned, have to face penalty as decided by the Dhongba. But the punishment is relatively less severe in case of people of same village. In this regard the traditional grazing system is becoming weak day by day. Traditional rotational grazing system if followed seriously can be an effective tool for maintaining the rangeland health and biodiversity that thrive in the area.
Pasture units and seasonal pasture
On the basis of seasonal use, nine different seasonal pasture types have been identified in the study area (Table 1) (Table  3 ).The total area covered by the pasture used by the VDC is 172.28 sq kms which account for 12.06% of the total area of the pastures of Upper Mustang. The livestock density is 35.74 per sq. km (see Table 2 ). Along with pasture within the VDC boundary, it also uses some areas of Chhonhup VDC (see Figure 2 and Table 3 ).
Chuksang VDC uses 51 pasture units (Figure 3) . The total area covered by the pasture used by the VDC is 256.68 sq kms which accounts to 17.97% of the total area of the pastures of Upper Mustang (Pokharel, 2006b ). The total area of the pasture land within the boundary of this VDC is 217.25 sq kms which constitutes 44.18% of the VDC area and the livestock density is 15.69 per sq. km (see Table 2 ). Beside the pasture lying within the VDC, it uses some area of Surkhang VDC (see Figure 3 and Table 3 ).
Altogether 80 different pasture units have been recorded to be used by the two VDCs. People have been following the traditional use right irrespective of the political boundary in using the pastures. So a number of pasture units lying within these VDCs are used by other VDCs. Description of each of the units is given in Annex 1.
Conclusion
The rangeland in Upper Mustang region is unique in the sense that it is directly correlated with the annual climatic patterns. Timely rainfall and snowfall always make rangeland visibly green and productive. However, within a week the pasture may get changed if the northern wind blows continuously for few days. Highly variable climate makes the area more and more fragile and this has direct impact on the rangelands. In addition, the weakening of the traditional rotational practices and uprooting of shrubs for fulfilling energy requirements is another crucial issue. The use of pasture varies according to VDCs and has been practicing the traditional use right irrespective of the political boundary. Pastures lying in political boundary of one VDC are not necessarily being used by the same VDC. On the basis of seasonal use, nine different seasonal pasture types have been identified. Future studies which will document the carrying capacity for ensuring sustainable range production and biodiversity conservation are felt necessary. survey period. Funding for this study was provided by the National Trust for Nature Conservation-Annapurna Conservation Area Project/Upper Mustang Biodiversity Conservation Project (NTNC-ACAP/UMBCP. Herders and village elites are highly acknowledged for providing us with the information. Thanks are also due to Nawa Raj Chapagain, GIS officer, NTNC-ACAP for his continuous guidance and encouragement while preparing map using GIS software.
